We report the results of a sensitive K-band survey of Herbig Ae/Be disk sizes using the 85-m baseline Keck Interferometer. Targets were chosen to span the maximum range of stellar properties to probe the disk size dependence on luminosity and effective temperature. For most targets, the measured near-infrared sizes (ranging from 0.2 to 4 AU) support a simple disk model possessing a central optically-thin (dust-free) cavity, ringed by hot dust emitting at the expected sublimation temperatures (T s ∼1000-1500K). Furthermore, we find a tight correlation of disk size with source luminosity R ∝ L -2 -based on lower-quality data. Interestingly, the inferred dust-free inner cavities of the highest luminosity sources (Herbig B0-B3 stars) are under-sized compared to predictions of the "optically-thin cavity" model, likely due to optically-thick gas within the inner AU.
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Introduction
Young stellar objects (YSOs) are often observed to be surrounded by an optically-thick accretion disk, presumably left-over from early stages of star formation. These disks are expected to evolve into optically-thin "debris" disks as the circumstellar material either accretes onto the central star, is blown out of the system, or coagulates into planetessimals. The disappearance of the optically-thick protostellar accretion disk thus marks a transition between the final stages of star formation and the onset of planet formation. High angular resolution studies of these transition disks effectively test our physical models of accretion as well as reveal the initial conditions for planet-building. In particular, infrared interferometers directly probe the temperature and density structure of gas and dust within the inner AU of YSO disks, critical ingredients in any recipe for planet formation. Millan-Gabet et al. (1999) first discovered the marked discrepancy between theoretical predictions and the observed near-infrared (NIR) sizes of Herbig Ae/Be stars using the Infrared-Optical Telescope Array (IOTA) Interferometer -the AB Aur disk was found to be many times larger than expected.
1 This pattern has been confirmed again and again, with "large" disk sizes for Herbig Ae/Be stars being found by Keck aperture masking Danchi et al. 2001) , additional IOTA work (Millan-Gabet et al. 2001a) , and Palomar Testbed Interferometer observations (Akeson et al. 2000 (Akeson et al. , 2002 Eisner et al. 2003 Eisner et al. , 2004 . More recently, a similar pattern has been found for bright T Tauri disks too (Akeson et al. 2005 (Akeson et al. , 2000 Colavita et al. 2003 ).
for NIR wavelengths). In these models, the optically-thick disk midplane shields inner dust from much of the stellar radiation, thus hot dust near sublimation temperature (T s ∼ 1500K) can exist quite close to the star. Interferometer measurements showed this emission to be much further from the stars than these models predicted, thus arose the size controversy. About the same time, Natta et al. (2001) revisited the problem of the unrealistically high accretion rates inferred for some Herbig Ae/Be stars (based on NIR excess; Hillenbrand et al. 1992; Hartmann et al. 1993 ) using spectroscopic observations from the Infrared Space Observatory (ISO). These two observational "problems" would be resolved by the same solution.
First suggested by Tuthill et al. (2001) and independently developed by Natta et al. (2001) and Dullemond et al. (2001) , the large disk sizes and excess NIR flux were naturally explained by the presence of an optically-thin cavity surrounding the star. Thus, the innermost disk is not optically thick, presumably because dust, which is the primary source of opacity for T < ∼ 1500K, is absent due to evaporation by the stellar radiation field. This geometry explains the NIR excess flux as well since a frontally-illuminated dust wall efficiently emits in the NIR. Interestingly, earlier modellers had already realized the inner cavity would be devoid of dust due to the high temperatures (e.g., Hillenbrand et al. 1992 ), but the temperature profile adopted by these workers still implicitly incorporated an optically-thick disk midplane. These central cavities are not necessarily devoid of gas; indeed, the optical depth of the gas depends on many factors (most notably, the accretion rate and geometry). Central clearings in YSO disks are not only interesting in the context of accretion disk physics but have been implicated in halting migration of the extrasolar hot Jupiter planets (Kuchner & Lecar 2002) . put the "optically-thin cavity" model to the most stringent test thus far by analyzing the full set of published interferometer measurements (including both T Tauri and Herbig Ae/Be stars for the first time) and found overall consistency through the use of a "size-luminosity" diagram. This diagram is particularly powerful because the inner radius of dust destruction is nearly independent of stellar temperature and almost a pure function of luminosity. This work also uncovered evidence for possible absorption by the gaseous inner disk of the most luminous sources in the sample, although interpretation was limited by significant data scatter due (at least in part) to the heterogeneous nature of the datasets.
for the Herbig Ae stars. Perhaps most interestingly, Eisner et al. (2004) presented the clearest evidence to-date for under-sized disk emission around the early B stars in their sample. In fact, the NIR sizes of these disks were found consistent with the "classical" optically-thick, geometrically-thin disk models.
Within this context, our group has carried out a survey of YSOs as part of "shared-risk" commissioning of the Keck Interferometer. The Keck Interferometer boasts 10−100× the sensitivity over previous-generation instruments, allowing a large number of Herbig Ae/Be, T Tauris, and FU Orionis objects to be targeted. In order to extend beyond existing work, we designed our survey as follows. First, great care was taken to choose targets with reliable spectral types and luminosities (early interferometers could detect relatively few targets and many had ambiguous classifications). Second, the greater instrumental sensitivity allowed us to probe systems spanning a larger range of spectral types and stellar luminosities.
Here we report our results for the Herbig Ae/Be portion of the survey, where we have significantly reduced the observational "scatter" that hampered previous studies. With the improved data quality, we can definitively characterize the size-luminosity relations of Herbig Ae/Be disks.
Observations
The Keck Interferometer (KI) was used during its visibility science commissioning period (2002) (2003) (2004) to observe 14 Herbig Ae/Be stars as part of this survey (see Table 1 ). The KI is formed by two 10-m aperture telescopes (each consisting of 36 hexagonal mirror segments) separated by 85 m along a direction ∼38 degrees East of North, corresponding to a minimum fringe spacing of 5.3 milli-arcseconds at 2.2µm. In order to coherently combine the NIR light from such large apertures, each telescope utilizes a natural guide star adaptive optics system . Optical delay lines correct for sidereal motion and the telescope beams are combined at a beamsplitter before the light is focused onto singlemode (fluoride) fibers which impose a ∼50 milliarcsecond (FWHM) field-of-view for all data reported herein. While both H and K-band observations are now possible, only broad K-band (2.18µm, ∆λ = 0.3µm) data are reported here. Owing to the large apertures and excellent site, the Keck Interferometer is currently the world's most sensitive infrared interferometer, recently becoming the first such instrument to measure fringes on an extra-galactic object (Swain et al. 2003) . Further technical details can be found in recent Keck Interferometer publications (Colavita et al. 2003; Colavita & Wizinowich 2003 . Table 1 summarizes the basic properties of the target stars, including spectral type, distance, luminosity, and literature references for photometry used herein. Calibration of fringe data was performed by interspersing target observations with those of unresolved calibrators (see Table 2 ). The square of the fringe visibility (V 2 ) was measured using the ABCD-method (using a dither mirror; see also Shao & Staelin 1977) and we followed the welltested strategies described for the Palomar Testbed Interferometer (Colavita 1999), except that corrections for uneven telescope ratios were improved and jitter corrections were not applied. We refer the reader to Colavita et al. (2003) and Swain et al. (2003) for further description of calibration procedures.
The calibrated V
2 results appear in Table 3 along with with the projected baseline (u,v) and date for each independent dataset. The V 2 errors reported in this table only include statistical errors. Internal data quality checks have established a conservative upper limit to the systematic error ∆ V 2 = 0.05. Model fitting in this paper includes both sources of error in the uncertainty analysis.
Methodology
In this study, we wish to measure the characteristic NIR sizes of YSO accretion disks. By using a target sample spanning a wide range of stellar properties, we aim also investigate the size dependence on stellar luminosity. Interferometers have been successfully used to resolve stars since 1921 (Michelson & Pease 1921) , and a full discussion of the methodology will not be given here. A single-baseline interferometer can effectively determine the characteristic size of an astronomical object by measuring the fringe "visibility," a measure of the fringe contrast; unresolved sources produce high contrast fringes (visibility unity) while resolved objects have low visibility (for further discussion, see Thompson et al. 2001) . Visibility data can be converted into a quantitative "size" estimate by using a model for the brightness distribution and applying a Fourier Transform. Since we can not image the disks directly yet, we must adopt a simple empirical model capable of parameterizing the spatial extent of the disk emission. discuss the merits of using a "ring" model for describing the NIR emission from a circumstellar disk, based on the argument that only the hottest dust at the inner edge of the disk can contribute significantly to the NIR emission (see also Natta et al. 2001 ). Ring models have been fit to visibility data by other workers in the field as well (Millan-Gabet et al. 2001b; Eisner et al. 2003 Eisner et al. , 2004 . Furthermore, the first imaging results for the LkHα 101 disk appear to support this class of models.
We have fitted our visibility data with a simple model consisting of a point source (rep-resenting the unresolved stellar component) and a thin (circular) ring with average diameter θ (representing the circumstellar dust emission). The thickness of the ring can not be easily constrained for measurements on the main lobe of the visibility curve (i.e, when the fringe spacing is less than the ring diameter) and thus our results are only sensitive to the average ring diameter, not the ring thickness. For the fits reported here, we have used a uniform brightness ring with a fractional thickness of 20%, inspired by the LkHα 101 image.
Because our interferometer measurements lack the requisite (u,v) coverage to fully constrain our ring model, the fraction of the total K-band emission coming from the disk must be estimated separately through SED fitting. This method was first applied to interferometry observations of YSOs by Millan-Gabet et al. (1999) and is now in common usage (Millan-Gabet et al. 2001a; Akeson et al. 2000 Akeson et al. , 2002 Eisner et al. 2003 Eisner et al. , 2004 . Here, we fit the broadband SED with a two-component model, consisting of a stellar spectrum and a single-temperature dust blackbody. We have slightly improved on the standard procedure by using a Kurucz model (Kurucz 1979) for the underlying stellar spectrum instead of a simple blackbody, which makes some difference for sources with small IR excess or cool stellar atmospheres. Reddening of the central star must also be included in the fit, and here we adopted the reddening law from Mathis (1990) ; this choice affects our (de-reddened) luminosity estimates for the most obscured targets. Figure 1a shows an example of our spectral decomposition for the A8V target HD 142666; the two-component fit is quite acceptable. From the fitting results, only two parameters are used in subsequent analysis: the K-band IR excess and the star luminosity (in cases where good literature estimates are unavailable; see Table 1 ). In particular, the best-fit dust temperature and flux are not directly used in visibility fitting since the ring model is purely geometric. We note that scattered stellar light can not be distinguished from direct stellar emission in the SED, thus the point source component might be somewhat underestimated; this effect is minimized by observing at K band, where scattering is much less efficient than for J or H bands.
Because YSOs are often variable sources, we were concerned with making reliable estimates of the K-band IR excess based on non-contemporaneous photometry. We have adopted the following procedure to conservatively estimate our observational uncertainties. We created multiple synthetic SEDs using various combinations of visible (typically, B,V,R) and infrared photometric datasets drawn from the literature. For each SED we obtained an estimate of the fraction of light at K-band arising from the circumstellar dust through modelfitting. The fitting results for the IR excess naturally depended on the exact photometry data used, and this variation was quantified (typically ∼10%) and reported in Table 4 for all targets. The "best estimate" was based on the SED with the most recent IR photometry (usually from 2MASS).
Once the NIR excess has been separately estimated, a ring model can be fit to the KI visibility data with only one free parameter, the ring diameter (having already adopted a 20% ring thickness). This process is illustrated for HD 142666 in Figure 1b , showing fitting results for 3 different estimates of the fraction of K-band emission coming from the dust component ("dust fraction"). Table 4 contains the complete fitting results for all sources, listing the ring diameters along with errors including both the visibility measurement error and our uncertainty in dust fraction. The reported uncertainty in the ring diameter is often dominated by our uncertainty in estimating the dust fraction, instead of V 2 measurement errors.
With our current single-baseline observations, we are unable to detect disk elongations if present, such as those reported by Eisner et al. (2003 Eisner et al. ( , 2004 . Based on these workers' data, we can expect up to a 50% variation in ring diameter depending on the orientation of the disk on the sky, and this source of scatter will be discussed further in §4.1.
Results
The results of our model fits can be found in Table 4 . All but one source were resolved by the Keck Interferometer (the transition object HD 141569 was unresolved), and the ring diameters ranged from ∼1.5 mas to 4 mas. In order to compare the ring diameters of different sources, we have converted angular diameters (milliarcseconds) into physical sizes (AU) using the estimated distances (drawn from the literature), and these values are also tabulated.
A few of our survey targets (MWC 758, HD 141569, v1685 Cyg, v1977 Cyg) were observed recently by Eisner et al. (2004) using the Palomar Testbed Interferometer (PTI). Comparing average ring diameter results, we find that PTI and KI results agree at the 1-2 σ level. This reasonable agreement suggests that neither experiment is contaminated with large-scale scattered light, since the PTI experiment has a 20× larger field-of-view than the KI observations. While agreement between these two datasets is generally satisfactory, we note an apparent inconsistency between the PTI and KI data for v1685 Cyg along one particular position angle. The current PTI data has a relatively low signal-to-noise ratio, making a definitive comparison uncertain; future work will investigate this apparent discrepancy in more detail.
Size-Luminosity Diagram
In order to investigate specific accretion disk models, we wish to compare the observed physical sizes of the NIR emission to model predictions. Since the NIR emission should be dominated by hot dust at the inner edge of the dusty disk, we expect the truncation radius to be some function of the stellar luminosity. Thus, we have plotted our results on a sizeluminosity diagram (Figure 2 ) using the parameters compiled in Table 1 , as first described in . Since we have used a ring model for our emission geometry, the ring radius (which we measured by fitting to the visibility data) can be identified with the dust destruction radius, the location where the dust temperature exceeds the sublimation temperature.
In Figure 2 , we compare our observational results to predictions of a simple physical model for the dusty circumstellar environment. Here, we assume the star is surrounded by an optically-thin cavity and that dust is distributed in a disk geometry at larger radii. The size of the inner cavity is set by the dust sublimation radii R s (for sublimation temperature T s ) and can be calculated from basic radiation transfer (see Figure 3a for schematic drawing). In this model, spherical dust grains at the inner edge are in thermal equilibrium with the unobscured central star of luminosity L * , leading to a standard result (Monnier & MillanGabet 2002) :
where ǫ Q = Q abs (T * )/Q abs (T s ) the ratio of the dust absorption efficiencies Q(T ) for radiation at color temperature T of the incident and reemitted field respectively.
We note that the sublimation radius derived by Dullemond et al. (2001, see Eq. 14) is a factor of 2 times larger than Eq. 1, since these workers assume the dust forms an opticallythick "hot inner wall" at R s . Recent work by Whitney et al. (2004) found sublimation radii close to that expected in this optically-thick limit. In reality, R s will be between these limits depending how abruptly the dust becomes optically thick as a function of radius. Figure 2 reveals that Herbig targets between 1 L ⊙ < L * < 10 3 L ⊙ have ring radii consistent with the calculated dust sublimation radii R s for sublimation temperatures T s ∼1000-1500K, and the observed sizes are tightly correlated with stellar luminosity. The data points in the Keck Interferometer size-luminosity diagram show much less scatter around the R ∝ L 1 2 trendlines than was seen in previous studies (especially, Monnier & MillanGabet 2002) . We owe the reduced scatter to the homogeneous nature of our dataset and the improvements in the experimental methodology, including better target vetting for reliable spectral types, higher angular resolution, use of K band (instead of H band) and smaller field-of-view to reject scattered light, and lastly higher signal-to-noise ratio. These highquality data offer definitive confirmation of the size-luminosity relations R ∝ L 1 2 for Herbig Ae and late Be disks, strong evidence for the optically-thin cavity model.
Inspection of
The remaining size scatter of about 50% is likely due to inclination effects, consistent with the range of elongations observed by Eisner et al. (2003 Eisner et al. ( , 2004 . Further evidence for this comes from the fact that UX Ori, which is widely believed to be viewed at high inclination angle (e.g., Natta et al. 1999) , is one of the most extreme targets in Figure 2 , showing the lowest apparent sublimation temperature. We note that our visible-light sensitivity limit (R < ∼ 10.5) introduces a bias against edge-on sources if the disk heavily obscures the star.
We appreciate that the true NIR brightness distribution of YSO disks may not be adequately described by the ring model adopted here, despite our sound scientific motivations. Only future imaging work by IOTA, CHARA, and/or VLTI interferometers will unambiguously establish the true emission geometry. However, regardless of the exact emission morphology, the size-luminosity trends presented here should still remain valid if the targets in our sample share a common emission geometry.
"Under-sized" disks around high luminosity sources
While the "optically-thin cavity" model can explain the observed sizes of Herbig Ae and late Be stars, the higher luminosity (high-L) sources clearly deviate from the model predictions. These measured disk sizes are many times too small to be consistent with the size-luminosity relations found for the lower luminosity sources. While our sample only contains two such sources, v1685 Cyg (B3) and Z CMa A (B0?), the results must be taken seriously given the unambiguous discrepancy that can not be explained by known sources of uncertainty (however, see §4.3 for specific discussion of the problematic Z CMa system).
In order to investigate this further, we have calculated the dust sublimation radii for an alternate disk model: the "classical" optically-thick, geometrically thin disk model for T s ∼ 1500 K and 1000 K (e.g., Hillenbrand et al. 1992; Millan-Gabet et al. 2001a ). The main difference from the previous model is that a thin disk of gas acts to shield the dusty disk from direct stellar illumination. Thus, the expected sublimation radii R s are significantly smaller than for the corresponding optically-thin cavity model. Figure 3 contains a sketch contrasting the two model geometries under investigation here.
The dust destruction radius for the classical accretion disk model is not a pure function of luminosity (see above references for derivation of analytical formulation) and thus a separate model estimate must be made for each target based on specific stellar parameters. The results of this calculation are plotted in Figure 4 along with the Keck Interferometer disk sizes and the previously-derived size-luminosity relations (e.g., Eq. 1). Here we see that the high-L targets are fit better by "classical" accretion disk models than by the opticallythin cavity models, confirming recent analysis of Eisner et al. (2004 Cyg, MWC 1080, and MWC 297).
We can look for further confirmation of this trend by re-considering the results of . These authors also found many high-L disks to have "undersized" emission, although a few notable targets showed order-of-magnitude larger sizes than their high-L peers. Notably, MWC 349 and LkHα 101 (targets resolved by aperture masking) were much larger than their counterparts measured with long-baseline interferometry. Perhaps these sources represent more evolved systems where strong stellar winds have either cleared the inner disk of gas or photo-evaporation has eroded the inner disk. Regardless, our Keck Interferometer results reveal a population of high-luminosity YSOs with disk sizes much smaller than possible for models with optically-thin inner cavities.
In summary, our new Keck Interferometer data support the conclusions of previous studies that some high-luminosity (early Herbig Be) stars show evidence for significant gaseous inner disks. There appears to be a diversity of such disks, from those consistent with completely optically-thick disk midplanes (Eisner et al. 2004 , and this work) to those with intermediate-tau inner cavities (perhaps optically-thick only in the ultraviolet; see . We note that dust destruction radii data alone can not directly constrain the geometry of the inner gaseous material -a completely optically-thick midplane has a similar effect to an intermediate-tau spherical gas distribution. In order to distinguish between these scenarios, one must incorporate other observations that also probe the inner accretion disk, such as mid-infrared disk sizes (e.g., recently reported by Hinz et al. 2001; Leinert et al. 2004 ) and high-resolution spectroscopy of the molecular gas (e.g., Najita et al. 2003; Brittain et al. 2003) .
Comments on individual sources
HD 141569: HD 141569, the only unresolved target in our survey, is thought to be in a transition stage between pre-main sequence disk and debris disk. Although disk structures can be seen in scattered light (Clampin et al. 2003) , SED modeling by Li et al. (2003) (and others) suggest that nearly all the NIR emission is from the star and that the disk emits significant radiation only at longer wavelengths. Our own SED-fitting and Keck interferometry data support this picture.
UX Ori: UX Ori is the prototype of pre-main sequence objects showing deep visual minima interpreted as obscuration by dust clouds. UXOR behavior is thought to arise for YSOs (typically Herbig Ae/Be stars) which are viewed at high inclination (e.g., Natta et al. 1999) , such that our line-of-sight partially intercepts the accretion disk. Under these conditions, we expect the simple "ring" emission geometry (assumed here for visibility fitting) to break down. As we discussed in §4.1, UX Ori has a relatively large disk size, showing a deviation from the mean size-luminosity relations of Figure 2 . The NIR emission of UX Ori is likely not ring-like and we may be seeing scattered light if the inner disk emission is partially obscured by the outer flared disk. Clearly, UX Ori is a prime target for interferometric imaging with VLTI and CHARA.
HD 58647: According to Figure 2 , this disk is unusually small considering its luminosity. In fact, it has the hottest inferred dust sublimation temperature of the low-luminosity Herbigs. Recently, Manoj et al. (2002) argued that this source is more likely a classical Be star rather than a pre-main-sequence object. Indeed, if the NIR emission is partly arising from free-free (gas) emission, we would expect the observed interferometric size to be small. Z CMa: This binary source consists of a Herbig (Z CMa A) and an FU Orionis object (Z CMa B) in a close (∼ 100 milliarcsecond) orbit (e.g., Garcia et al. 1999; Koresko et al. 1991 ). The Keck Interferometer was able to observe both sources independently using the 50 milliarcsecond resolution of the adaptive optics system (the FUOR component will be treated in Millan-Gabet et al., in preparation) . Determining the photometric contributions of the two components separately is problematic due to strong variability and the small angular separation. This source is also highly embedded (Hartmann et al. 1989; Whitney et al. 1993 ) and thus the applicability of the "ring model" for describing the NIR emission is suspect. In addition, the spectral type and luminosity of the Herbig component is highly uncertain -with a factor of 100 in luminosity separating two reasonable estimates. We adopt a lower limit of 3000 L ⊙ here based on the bolometric luminosity of the system (Hartmann et al. 1989) , while an upper limit of 310000 L ⊙ comes from de-reddening an assumed B0III spectral type (van den . Obviously this large luminosity uncertainty makes definitive analysis of the Keck Interferometer data impossible, and we encourage follow-up spectroscopic and interferometric observations to confirm the properties of this unique and challenging source.
Conclusions
We have definitively measured the near-infrared size-luminosity relations for disks around Herbig Ae/Be stars for L * < 10 3 L ⊙ . Valid over more than 2 decades in stellar luminosity L, the NIR sizes obey the simple scaling relation R ∝ L 1 2 . This relation is predicted by the "optically-thin cavity" model for YSO disks Natta et al. 2001; and our results imply dust sublimation temperatures in the expected range of T s ∼ 1000 − 1500 K.
In contrast, the infrared sizes of circumstellar disks for the high-luminosity sources in our sample (L * > 10 3 L ⊙ ) are more consistent with optically-thick inner disks, supporting recent conclusions of Eisner et al. (2004) . Significant gas in the inner disk midplane could explain these observational results, although the gas spatial distribution is not directly constrained here. Exceptions to this trend are notable (LkHα 101 and MWC 349, reported elsewhere), perhaps signaling the clearing of the inner gaseous disk by the strong stellar winds and ionizing radiation from evolved O and early B stars.
Future work will progress on two fronts, one theoretical and the other observational. We will focus on using state-of-the-art physical models to fit SEDs and visibilities at both near-IR and mid-IR wavelengths. Such work will allow us to move beyond merely-qualitative tests of new disk models (e.g., the DDN models, Dullemond et al. 2001) , for instance by quantifying the optical depth and geometry of the inner gaseous disk. These studies will provide the density and temperature profiles needed for studies of planet formation.
To advance observationally, more single-baseline data are still needed for classical T Tauri disks (Akeson et al., in preparation) , FU Orionis stars (Millan-Gabet et al., in preparation) , and also for the highest luminosity sources. In contrast, studies of Herbig Ae disks will not be significantly advanced with more single-baseline data, given the (now) large body of existing results; Herbig Ae disks should now be imaged to make additional progress. With closure phase imaging from IOTA, VLTI and/or CHARA interferometers, we will test predictions of the next-generation of physical models, such as those incorporating a "puffed-up inner wall" (DDN). Solid points are photometry from the HST Guide Star Catalog (Morrison et al. 2001 ), 2MASS (Cutri et al. 2003 , and the Catalog of Infrared Observations (Gezari et al. 1999) . b) Ring model fits to the Keck Interferometer visibility data for three different estimates of the dust fraction at 2.2µm. The three dust fractions represent the range of possible values derived from the SED fitting process (see §3). Here, the cross-section of the "classical" accretion disk model is shown. This model is nearly identical to the first, except the presence of optically-thick gas in the midplane partially shields the innermost dust from stellar radiation, causing the dust sublimation radius (Rs) to shrink for the same sublimation temperature (Ts). In order to place our results in a broader context, we have labelled some additional relevant disk features (magnetospheric accretion columns, disk flaring, puffed-up inner wall) which are not directly constrained by our study. Colavita, M., Akeson, R., Wizinowich, P., Shao, M., Acton, S., Beletic, J., Bell, J., Berlin, J., Boden, A., Booth, A., Boutell, R., Chaffee, F., Chan, D., Chock, J., Cohen, R., Crawford, S., Creech-Eakman, M., Eychaner, G., Felizardo, C., Gathright, J., Hardy, G., Henderson, H., Herstein, J., Hess, M., Hovland, E., Hrynevych, M., Johnson, R., Kelley, J., Kendrick, R., Koresko, C., Kurpis, P., Le Mignant, D., Lewis, H., Ligon, E., Lupton, W., McBride, D., Mennesson, B., Millan-Gabet, R., Monnier, J., Moore, J., Nance, C., Neyman, C., Niessner, A., Palmer, D., Reder, L., Rudeen, A., Saloga, T., Sargent, A., Serabyn, E., Smythe, R., Stomski, P., Summers, K., Swain, M., Cutri, R. M., Skrutskie, M. F., van Dyk, S., Beichman, C. A., Carpenter, J. M., Chester, T., Cambresy, L., Evans, T., Fowler, J., Gizis, J., Howard, E., Huchra, J., Jarrett, T., Kopan, E. L., Kirkpatrick, J. D., Light, R. M., Marsh, K. A., McCallon, H., 
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